Geometric approach to wavelength tuning of the Cerenkov free-electron laser.
We present a new and greatly simplified derivation of the tuning relation for a Cerenkov free-electron laser. The laser uses an electron beam to excite coherent light in a planar waveguide. The geometric (or zig-zag) theory of waveguides is used to model the set of guided modes, while properties of hte Cerenkov radiation dictate which modes are excited. The results obtained are identical to earlier research based on the formal application of Maxwell's equations. However, the geometric approach adds physical insight into the Cerenkov free-electron laser design problem. The dependence of output wavelength on electron-beam voltage and resonator thickness is plotted. A sample laser is designed for operation from 150 to 825 microm.